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£ Sixfc*-/S:^»*>-rr t K J: o XmtimMVofc&mM 

«Bi£tf>jIi&§r£C£it\ LTlHHEBIJBft# 
£^£i^5fcfewll^#^#J£.i:. 

10 mm^r^^mtn^-^^nx. mumr^w-^ 

S.t/^-|oj(c:ib^-t-fcK)CO^^tf r ^ i-ett 
A. 

imxm 1 0 ] Buts^ittt, ffim®MVom*mir^ 
mm^fc zxmizztiz r t £*5H& t -r-s is** 9 {its 

(t 5 »<D => v t°^. — 5r-^tf^S ir , 

40 WLTKi^i-f-feco^-— if— ^ 

hSIE^-— if— <<^$ — 7x- ^JiJS^bT, StrtEcoJltf 

50 ^mir. 
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^ y X«r* 9 . *^*,h/j|r^H|«dSB(rlE^»W 

tt5»**l 3KfB«OBI»*#S:ffl3i^aE»S-«:* 
[0 0 0 1] 

[*W<OjR^5g£«#»] ^<7^Wi> T^ir/l- (voxe 
1) l:S^<^rAl:|L, «M£, ft«^fcS**Sr 

[0 0 0 2] 
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[0 0 0 3] *WiSC*<S*«^j5fe-Ctt, W#W«*ft;Sn 
[0 0 0 4] bT, l»it^«)SK*a«f^ 

30 3ofc5 0 ^tu3\ #y a -A./77>r^^^, «i 

ifc (Finite Element Modeling (FEM) ) RXF^COitiL 

A • if??*??*" b^SW^tofaX ( "Volume Gra 
phics", IEEE, Computer, Vol. 23, 7, pp. 51-64, 199 
3) , "mmitfc" k^oM&nmX ( "Volume Visu 
alization", CRC Handbook of Computer Science and E 
ngineering, 1996) . b I) y ? ftfos 05, ftt/ 

3 R^aif^-aEftSrfTsa^ftv^T/v^y x 

40 J*" t^^oM&OWfX ( "Efficient algorithms for3D 
scan-conversion of parametric curves, surfaces, a 
nd volumes", Computer Graphics, Vol. 21, 4, ppo. 1 

71-179, 1987) , (t mMWM<Dfcmm*immik" 

t V ^ 5 Stl^S ^3ra3t ( "Volume sampled elementization 
of geometricprimitives", Proceedings Visualization 
'93, San Jose, CA, pp. 78-84, October, 1993) \Z.jS 
V^T, A. ff^py^l^ (A. Kaufman) ffidSifi-^TV^S J; 

50 [0 0 0 5] /fU ^l— ^ • ¥=774 y ^-Xfd*5ttStt* 




5 

■^^5 a flcflS»Kft: w i:VN5H*^*f^«J (Volume Vis 
ualization, IEEE Computer Society Press, Los Alami 
tos, CA, 1991) tfWKLfcei^T/U^yXA, 
xyr^y/ (antialiasing) T^^yXASW^T 

nixfc, L. Sobierajski # 9 ^-^^^J; 0, 

Wi^-i/^r fcV^ ( "Volume 

trie ray tracing", proc. Volume Visualization Symp 
osium, Washington, DC, pp. 11-18, 1994) HUlSCD 
##3tfifc "October 1993 Proceedings Visualization" 

[0006] mm&fcm<Dm&ft^tz.fr<Dffi\^\^T ;^ 

^yXAi^-K^xTSti^^ H. Pfister idJr «9 
^OD=g^Wdr^^C(Ph. D. Thesis, Suny At Stony Broo 
k, Aug. 1996) -C8?tft£*U P. Lacroutte &Zf M. Lev 

oy "If*. f V^aC*^)->-ir — 17-^H*»* 

Sr^-r^i^iS^Smffi" h\,^m&<DWi>X ( "Fast 
volume rendering using a shearwarp factorization o 
f the viewing transform", proc. SIGGRAPH, Computer 
Graphics, pp. 451-457, 1994) -Cfi?tft£tU G. 
Knittle \C£K) a {&&l$m i <Dtii#><DX<ir— y ~?As • T — 
3r-7^^V ^v^l^^fraJ ( "A scalable archite 
cture for volume rendering**, Computer and Graphic 
s, Vol. 19, No. 5, pp. 653-665, 1995) T*MWt£tlX 
V^5 C S.Gibson 9 "y$?±/\s\cm^<yofc<Di$m 

^ 0 M£i<OMf¥ ( "Beyond Volume Rendering, Visuali 
zation, Haptic Exploration, and Physical Modeling 
of Voxel-Based 0bjects"in Visualization in Scienti 
fic Computing, eds. R. Scatini, J. Van Wijk, and P. 
Zanarini Springer-Verlas, pp. 10-24, 1995) 

Sfc. R- Avila, L. Sobieraajiski <fc 9 "<£ffi 

( "A Hptic Interaction Mothod for Volume Visual iz 
ation", Proc. Visualization '96, pp. 197-204, 199 

6) T?#W$jh/rv^j; 51-. iff*. #y 3.-^-^9 

[0007] tf^-yj ^<Z>1ttff -Ctt4&flE(7>tBEf^ffl 

5raJBt?S>5o B. Mirtich, J. Canny <£> TWJflW-f ^ 
/</l^^(c:S-cS< i/3 ( "Impulse-based 

simulation of rigid bodies'", proc. 1995 Workshop o 
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n Interactive 3D Graphics, pp. 181-188, April, 199 
5) , D. Baraff (O u i$WfeMfo<OWltfyi/ S ^ is a 
>'(Dti£>(Dft$f& : )s5&; ( "Analytical methods for dyn 
amic simulation of non-penetrating rigid bodies'", 
(proc. SIGGRAPH), Computer Graphics, Vol. 24, pp. 
19-28, 1989) , Rr^_hSE<^GibsonC9jfeXS:#rac?ixfc 

[0008] *toiaj«^yWt:t-BiUT, WKS**^ 

ffcft (finite Element Modeling (FEM) ) Srffl^T 

~C£<5 0 D. Terzopoulos^ J. platt^ A. Barr, K. Flei 
scher )&S "W&^B^ifete^/^" ( "Elastically de 
formable models", Computer Graphics, Vol. 21, 4, p 
p. 205-214, July, 1987) Tr#?fftb. D. Terzopoulos, 
K. Waters & "mmf&&mi:tt&mft<D*7*Mk, ft 
Sf N Ry7^-i/3y" ( "Physcially-based facia 
1 modeling, analysis, and animation", J. Visual izati 
20 on and Computer Animation, Vol. 1, pp. 73-80, 199 
0) X+ffiWHs, "kits Y. Lee, D. Terzopoulos RZf K. 
Waters & u m&T a ls<Dfc&<D^Mf&* J ?'l' 
ft" ( "Realistic modeling for facial animation", 
Computer Graphics (proc. SIGGRAPH), pp. 55-62, 199 
5) "C»lttLTVN5J;5(^ F EMfci«ffi<^fcJ*Rt«ffi 
rtSS: ; E"7 ? /Wbi"5 fc* J^tEffl SttTV^ S 0 D. Chentt 

=l — & • T — ^Va/ ( "Pump itup,comput 
30 er animation of a biomechanically based model of m 
usele using the finite element method", PhD thesi 
s, Media Arts and Sciences, MIT, 1991) X*MWl%: L 

ti^ 0 Hi-. mm<o**fM } c& cotin mfc£Vs<4 

K • -?<ts\* 9 6 (Biomed Vis '96) -efl?|&£ 
H N gOO^y^VWL^ 5 I. Hunter, T. Doukoglou, S. Laf 
ontaineXt* P. Charette <fc 9 " g <Z>3m¥<Z> 

w»f^w«wffl-^*y h»w*i»<&iR«»»r ( -a te 

leoperated microsurgical robot and associated virt 
ual environment for eye surgery", Presence, Vol. 
40 2, pp. 265-280, 1993) T*a?K£*X"tV^5 0 

[0009] ua»u m-JWfl^afcfc. y — k*<^**s 

«f 4 ^^>tS4 F EMtt»B'l»ft** A. Pentland, J. 
Williams O "&£?&JMi!j \ ¥=7-7 4 y 1? XRXfT ^ * 
— is 3 ls(Dfz-)h<D*t— K^J^S" ("Good Vibrations: mod 
al dynamics for graphics and animation", Computer 
Graphics, Vol. 23,3, pp. 215-222, July, 1989) "CD? 

50 fpj" (Directions in Geometric Computing, ed. Ralph 
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Martin) <D$*<D I. Essa, S. Scarloff. A. Pentland 

S^&ir/Wfc" (^Physically-based modeling for graph 
ics and vision") . "t#$&v--y ^ h V J* is" ("Inform 
ation Geometers", U.K., 1993) , RZf D. Metaxas, 
D. Terzopoulos <D (t ^X^ ^JMti&e>$it&2k1frtt t SS)#J 
^cTf?" ( "Dynamic deformation of solid primitives 
with constraints", Computer Graphics (pro. SIGGRAP 
H), Vol. 26, 2, pp. 309-312, 1992) K|Btt£;h/t^ 

5ffl2,£>fiEWW:, T. Sedeberg XT/ S. Parry <Z> "^T?^ 
v^giftr^E-r/K^ g ft7f?3£7^" ("Free-form Deformation 

of Sol id Geometric Models", Computer Graphics (pro 
c. SIGGRAPH) Vol. 22, 4, Aug. 1986, pp. 151-160) > 

W. Hsu, J. Hughes, H. Kaufman <D 
TJ^Egci&f^" ( "Direct Manipulation of Free-form 

Deformations", Computer Graphics (proc. SIGGRAP 
H), Vol. 26, 2, pp. 177-184, 1992) "CAWftSjh/TV^ 

S. Cover ^ N. Ezquerra^ J. O'Brien^ R. Rowe N T. Gad 
acs, E. Palm MJ; 9 "^fl-V S a V— V a ><Dfzib<D 
m^m\Z-£VmM^mt£*7*^" ( "Interactively 
deformablemodels for surgery simulation", IEEE Com 
puter Graphics and Applications, Vol. 13, 6, pp. 6 
8-75, 1993) T^?lft£tvr*5 9. jg»MSCfrf*Wfcfc<^ 
^7*/Wfci£ttU M. Bro-NielsenMJ; 9 "SW> #7 

("Modeling elasticity in solids u 
sing active cubes - application to simulated opera 
tions", in Computer Vision, Virtual Reality and Ro 
botics in Medicine proc. CVRMed ' 95 ed. Nicholas Ay 
ache, pp. 535-541) XMU £ tit '1/ ^ £ 0 
[0 0 11] "&9<D*S—Zs" SrflJ^T, ^fetbfc/ 

3£X>54M&&* K. Waters {££9 " 3 *5c«ffi*ffifSr»iB 
fbi~-5^^^ffi5^^7 = V^" ( "A Muscle model for ani 
mating three-dimensional facial expression", Compu 
ter Graphics, Vol. 21, 4, pp. 17-24, July, 1987) 

itlrZ^fetf M. Debrun, M. P. Gascuel MJ; 9 "(^ffi 
X<Z)#:fe;$^feK^liSiIMfc" ("Animating softsubstan 
ces with implicit surfaces", Computer Graphics (pr 
oc. SIGGRAPH), pp. 287-290, 1995) Xf&Vl £ *XT V ^ 

[0012] 
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5 0 io©»»«ii, «^K»<MB©ttt^y y k-cf 

[00 13] r^MttiSSbfe^fctt^TftSttfct 
[0 0 14] 

20 7:*— BfjfS^-— — i^s9 — ^(r^b 
30 #«it5fcOTS)5o 

[0 0 15] *fc, «HEH»»#aE«!f*a»*, ws-t-s 

®I^W*fft^tt^-ryS:«)^^a«r*tpr tfi:«M«fc-r 
[0 0 16] StlB<z>W«5-f5#WK«tt, huISco 

40 [0017] neiatflEa, mmmmmmm-r^ 
[ooi8] «rlB<©»«i-SK*i, JEi-*nfc 

[0 0 19] *fc, WlE«>*»$nfcia»»*S:9fi«S 
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<DXhZ>„ 

[0 0 2 0] «l©«WI^5ia^«)fl£Srffl^^ 
<D*sx*rMz.&^X, #m<Z>&Z> Vote* 

itutE^ vt°^ ^axr, itufEffrfg^iit© 

[0021] mKmr*vo&%tte^Wi\L mm-tz 
[0022] *fc» Atreo9M»rs(4cns3K», mria© 

#3rJfc©»'Jv'»*B»Ht*«:tt*.;fc. tSKHoT. ml 

[0 0 2 3] itirSEBHBfct, prfBEITfc&teasasi-^ 

5„ 30 
[0 0 2 4] fflfflB«>»«-rs**i:, JEte-ttbfc 

[0 0 2 5] 4fc, $f>iifl&ro«W{-iS5E^ft:S:iB 
%ft?mmV!)ftk VXWm-3l<-tZfrtb<D=i>¥^—?$: 
1 oSrSWLTlb*»i-fc«)0?3.— if— v^ — 7^ — 

una*— if — r >-^-7^-^(-ff?^u-c, safe 

<£ 9 *§5E $ ixfefifcTttftavf r t J; o T HufEH^ft: 
HSBOTilSijtt, mrfSWpS-r 5fl£gfS3Sa> p l o£A 
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[0 0 2 6] rro^^J^SH^ff^fflifiJ-^ 
RttLT^$ixT^SIBIf*©lffl©^«:W-J|C 

aagn:ovo-cj«* liaysitttftwsix, 

( - n d» $ *t « # jrr 5 k> ^ © r& k m t it 

[0027] swB©imt-r*^f i s'^'tt, 
flu, &w. ±mR&TW<nm&vxh<Dm\z.f&m-tz>x 

$ HfcS^ HtflE* /h/ft ^cBifit ^r® X-TV^S #^{^ pg 
[0 0 2 8] 
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So 

[0029] mmto#<D&j&i±, mT~?<DftMmz& 

. r;l/^ijXA (the 3D ChainMail algorithm) irfl^fi 
W»/J^fff*BBII^o v ^ T Wfc-T fc 46 \z.m 

£S D iIilIl^:ov^T©*^»*#tt«!l^a^S*^^fcB*w 

J*VZ3fcj£ s 3-=* — :s*—A' (3D Chain Mail) £fl4i*L 
Ti^S 0 

[0 0 3 0] toirf¥L<S5i, 3^7u^^— — 

trrs y ^ ttBtrsa^aw s tit?. y t £ t> t-» < 0 
[oo3i] rco^t-, m^(oimm^\<>mbti^^ 

Sir. W^^»*ofc5^^^^^«{4ttS0f«)ft* 
<Z>ilKj£r£C£i*:So 3^Sf^-y«7^^yXAt 

[0 0 3 2] 1 mi&CDMmx*}*^ flc«<Z5&5*fls:S:jBit 
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ar^^yXA, 4) Sr^^1^ttiLTfei^^±ot9S« 

[0033] ^<Dmm<ommx^ tottmm?*—fm& 

10 *«jgtt\ M^<7)fe (r, g, b) , feW^? h/ls 

(x, y, z) Xt*ftfciE^6fi<Z> (Jh, Th Ittk f£ 

[0 0 3 4] ^fAtt2o©M^b*5o SP^v 

20 ii^Bfeu/co-rsfca?)^^^^^ y s/^Rvy y — 

# £ fciBH L T £ * o * & , 

[0 0 3 5] yy^^rA^fflf^^Rt, 

S * ^*<o»W *nfcS*sS» fe^^rft^o TWSjK* 

[0 0 3 6] 3#c5E^ — 1^;* — ^ • T/^^y 

%^^tvss*^ga?ij<7>sfeT*fcSo ft«t-> sir sax*: 

So 

[0 0 3 7] r^^^j^rn^o^m^^^fiiio^lS 
tt, Hffii:Mii^-^TTI5^i¥^B^^^#^i-StS 

Ott^^ y— V'l 2Srffix.T*50, ^^t-»as^^ib 

50 fig sfrSfwfc 4 36s»j&^t*3 9, mm I 6, 1 
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8, 2 0, 2 2, 2 4tt*SfB3llO«-e&5o 8*16 

tttbd^tt5-<SflE«fS*"CS>9, 8*18-2 4**, 

±oip«8*, armcTo»SK*"C*>So 

U©fc#i 4^aE^J& s l2 2K:^T4»f£i 4 ' (;lJ;<9 

[0 0 3 8] md5if©«{Cjg*S^S^S|a3 

g*18, 2 0, 2 2RV2 4) t^BBOE«dSaf^* 

oT, g^l8-24ft g*3 0 3&>&<Z)BS!!idleft % 
d right, dtop, dbottom^*5ft^clS*SrJb|ll9, JgK 

[0 0 3 9] r^«*g|»©j|S*35S|a3{rii5ig*SixT 

m&mto&m dssE^rso 

[0 0 4 0] HSSriMS't-Si:, y^ftt^-yi: 

!)y^4 0 SNfr^Jf^tftfiM 4 tt4^[>4 6^-fpJ^oT 

*£;h/C^"t\ ZtiteV 4 0 &W1rW<D Vis? b-T 
So ^-^.bttfcft/MSIffiTniin T\ y ^ 4 2 f*$cftl 5 

o-e^$tvTv>5J: 5(-^^ibL, y>^5 0fcM¥£ 
ixSiffl^y >^ t*5o ^tUd, d^TminJ: 
<*oT*/hWI«*f^*sWfc*lx6i:, J¥£2x5fll!lcDy 

5cHI5 2©^rn]^5lo3ib*uS 0 *t&b, *5j(!i"CdM: 40 
**:B9{ii:Tmax J; <*5 0 r ©Hffl:S:jBx.5 t . 

y^4o tt^Hi 5 4 5o 

[0 0 4 1 ] rcO^tC, 1 y >-?<DMm\Z, 0*Jxtf, T 

^o^^-^^^x \tnm t-i» it#»^ w 5 n t a* -e gr 

SKJBWttSr^S- i:^t5 0 50 
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[0 0 4 2] ?ktCia6^A-DSr#Hai"Si:, lft^*4x 
£8* (:<d»^|:i«*7 0) as*ixfc:»»'*-fi»* 
^ir«>«^ll5•S:&ff■^-^SH#*i^TV^5 0 @6©A 

T% S*7 0ttfif 7 0' {dWl^Six, ^rOf^/^O 
ittCiS»0>S!*7 2, 7 4, 7 6, Rtf7 8fc:&-Ko b 
-tbib^B«8* (09*.ri7 6) * 
C0B^f8 2, 8 4, XV8 6 36Sfc5o ^fcfcl-, 

[0 0 4 3] 0 6or)ARt;B^#Sat5t, SM££ix5 
tm5^tW5o 09*Ji, 0 7<Z>A&WB»^ 

[0 0 4 4] El8£>A&U*B£:#RrrS<^ ^^*»Jff 
9 6 9 0 O^|pKZ>aiWittja0fW3E^S:^< ^ 

TV^51Sffi«]&>e>ffi«9 6' ^mfcl>mW}~tZ>£o\^ 

[0 0 4 5] ffflOWt Lt, H9©At*f<t5l^ 
8^s^Ri9 oo*|rJ^»< £-TS£, m9COB 
hftfr%> a 5 mW- 9 8 ' fiSSfWfiB* 100 

[0 0 4 6] ^sriit mfc<oW&\*W&<n>&%v> 
[0 0 4 7] v^5V^5*W^1*14feW"f*S«lflES:*T/w 

^r*fcoTt<tv\ 3^tc^^— • r/^=f y x 

[0 0 4 8] tyofcCD^M : 3 ^tc^^ — — • T A* 

**fr<z?^*^/Hti-s*a^ffl^T^y ❖■-v 

<7>ffl^ffiV^^T*FEMth»S:fT5rtT-S>5o 



(9) 
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*TJ»<d y i y ^<z>3MHii:j&sia i ooa-ci^ 

[ 0 0 4 9 ] HI 1 1 te\ -tivPtK 2 Jfe5ciS 

<9, mi 2, Hi 3SWB1 4t*. ^x-yyy^^<!r 

yv^ • v-^i^, «*RRlj:5l##riSixfe2*7c^ 

[0 0 5 0] 3^Sfx-y^-y^-T;I/^!JXAt* 
M\ fWW*M\ t*btftt>iEv^6«(^)»SfK*lc:igiie 

»*>y >?\z&£tiz> 9 r«at, i^i^^fc 
[0051] rcor/i-^y XAtii2ii<7)y * k en 



16 



[0 0 5 2] K*HS«tt»:^J:5fc«**ixao BP*>> 
*Sf*B\ *©fc«XU*{BI^BI«B*}&»fem i nDx 
£ m a x D x £ ora^*¥ffiffl<^ I t , "eJi.'0-=eco±<B!l2fetJ 5 
TfflO^WSSStJ&^m inDy<tmaxDy £(Z>BH<Z>S 

Tk^lRjO. &*TOBSlB*^fe+/-ma xHo r i 

+ m a x V e r t D x 0©fflP^iC#^E L&tt 
10 *Ui*e>/e£V\, rtbfe^lS*^, W^^£C3^f6 

[0 0 5 3] 3ft7cf x-y^-/^ • T/l^^yXAfj;^ 

nsa»K tail ^ tta^jx*** 

20 2) ««Sf*<?D^T^W-^^< ^^vm^^a^ 
Soffit***"? <;:<B4§*fcM\ »^Sixfclf*tt5c 

5 0 f^«y^ M*. fe, Jt, T\ OWff-C»3ffi**b 

So 

3) *«*y^ h«»c^J:5^«!f31*ixS 0 *:<o 
y^h<Z)$lS^f)Mot, *<©y^ h<Z)S*i:* 

30 [0 0 5 4] t>L*»*fr36S*btb5*btf, tOK* 

5o «fbv^fiH«»c(0<fc5f-W-»*n5o tt (x-x 
left) i nDx J; 1 ? /hS tt^f*^ x = x wt +m i 
nDx jSVHltl (x — x Uft ) dSmaxDx«t!)* 
^ttt^tf^ x = x Uft +ma xDx ; H (y — 
yun) 3SS-maxHor i z D y X "9 /h S ttttfi. d 
y = y ieft — m axHor i xDy ; sfcV^tefc b ( y — 
y left ) axHor ixDyi!) ^Hfi^ d y 

= y uft+m axHorixDy:^> U^CO^^^gjj^i 

[0055] 4) &{$ffiv * hhs &m<D^m&*<?>& 
so 5) ±y * h^t/Ty^ iflWiifatfTflis** 



(10) 
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[0 0 5 6] *Ci^ftfl£i:oV^ft rcOT/l-^y X 

BISWSMSTflB (±«) K*«r»oT^ft*tix«, **t 
Mi*, ^T^fgffiy ^ h^T©S*Sr«L31U»xafc 10 

[0 0 5 7] SfttSfc, 3#c5g^-V^ — - TA> 
Wc * 2x6 * £ *b£ 0 20 

[0 0 5 8] r (7)7^^U W<7) 3 O^Sft 

1) ft:?l c f I ^>#S^^#^^oV>T^^ifV>llHl#lt 

mmnm-(ommmm (zfr&mm-tzmmmm) tit 

*S-<<ii J ^d^»TfSo 30 
r^^co^S(7>9^, 1) 5:0*3) t3\ KSfSHRWy-* 

2) tt, ^*^^(^^^ft:|-^^oT-'^^P5 
m*^-tZ> t # MfTfrftS r t &^-t^ t ti*X* 5o A 

— t # fctt#B*ttP6— co»«K* £ Jttt S ti 

[0 0 5 9] 3 ft^fx-y ^ -/i/ • 7/i-^ y t * 

Ara(x, y) a ([x. inAR — maxVertDx, x -wtA R+ maxVertDx], 
[y. inAR + mi nDy , y.^ + maxDy ] ) 
-([xo+minDx— maxVertDx, Xo-f maxDx + maxVertDx] , 

[y 0 — maxHorizDyH-minDy, y 0 +maxHorizDy + maxDy]) 
= ( [x. inAT + minDx, x.„a T + maxDx] , 

[y.inAT— maxHorizDy, A top (y) .„ -hmaxHor izDy] ) . 



[0060] & f£*y b^cog^o^r 

[0 0 6 1] fc LAO±«XW&«<OB«S**S Afcli 

A R (x, y) e ([xo+minDx, x 0 + maxDx], [y 0 — maxHorizDy, 
y 0 H-maxHorizDy]) = ([x. ittAR , x.^], ly mltM , y 

■oxAr] ) 

A T (x, y) e ([x 0 — maxVertDx, Xo + maxVertDx] , [y 0 + min 
Dy, yo+maxDy]) = ([x.i nAT , x.^], [y.^n 
y.«AT]) 

[0062] a r . a ra ' <D±m<o9m&mte, a r ^ 



[0 0 6 3] 5f tt5fe«§ 



50 %ft<D^*/u*—frm'htts:z>mmzi o^-x?*>s 0 
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/i- • r/is^v xj±<Dmmtmmb<Dm\z.mm 

[0 0 6 4] flf^ttlU 

±IS^Gibson<^)■feX^Z>»35tfttf^T/^=^yXi^S^fflV^ 

[0 0 6 5] ««f b 

VGL (OpenGL) Mg<5 < «03&^fttlfdSffiffl £*VCV^ 
^IX, SfciMS, »9^5!!*lRldt^J;oT|iff3&Sn5 

[0 0 6 6] 1 HlftCO^Jg-Ctt, f^f/K^f Ut^ 
5 S *x5 J: 5 fc: * o T ^ 5 l»<z>#t»r KM 
R I ^^>#ibtb^^(D2^#^^VH-, SHRSrttfft;: 

[oo6 7] m&K#mn&\*, m^m^mmmco 

[0 0 6 8] Ml 6~Hl 8H V^V^fc 2&5c4£M$ 
GO^^L-O^o ftiStt, 18 0X18 OKSKO-^ 

[00 6 9] il 911 50X50X50 C0f">T X<£> 3 

L*L<bt(U3\ MIPS B 5 0 0 

WyfV (SGI Indy) 
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02 0£r#Rgi-6£. 1 SUfe^JKffi-Ctt, 77^^?) 

^ J: o t W^l^^o ftl^n 
y /7Afj;a-f^/^7 , iaor 1 5 2frb*-—1? 

1 5 4T*^tR^n5o *<Z>«K1 5 6t?«lttlStbS J: 5 
^^WT/^^yXA^l 5 8T*iIffl£*t6o 

10 [0070] mmm^fhf^^t^\^\^ mzasima* 

ftt>ti%& b±ft<OW ffl&mT A** V *J*t>* 1 6 2 Tig 

/HS*U 1 5 8X1^1 6 2<Dtiit}<Oti£Skk tt, 

X W 16 1 t^^^ttTV^S 16 4 "Ctt^S^Stb 

[0 0 7 1] r^iqo^o^Uffio^i:, ^<£><Sf 
lE^I^^ir^o^TtftP^LfctttL^t, -tax**** 

[0 0 7 2] 

30 jaAfc»^lCRoT»«tSS*^i< «t 5 t--r-5 r t 

r^iif^ib, ai»oK#ift^tt. 

[01] fraS^S:jl4^bT, *jft&^**G>SBKif:: 

[0 2] S«S ;Kfc(«»*a>SBBii:: J:oT»$ti 
[Bl 3 ] 4O0DP«9^5 T?OBB» ^JS^T v> 

50 5 0 
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^?mm&m,w-rz>t><Dx\ ^m^mm&^m^xmiL 
i\ mj£mzmtLxmiL^k%\mmi-&}) ^stum 

&7jk-ri><Dxfov, wm^m^n^mr^-rxo^W)^ 
£tiz>-<£mm<?> vxh u^jnx. bnz> r t <ommmxh 

So 

mtm*& < -c. m^umm&m < t£nxibz> 

Pft vx<Dmmt<vffi#%^isX\<^m t wmxfoz> 0 
[El i o] 2^5c^^— v^— - r^^yxAcoy 
^$mm<oiifc7tmmxib*)^ mfcztizmmt^ttnz 

[inn 2 ftx y st^t^^it « * 



x\,^mwmx&z> 0 

[[212] {*±{iLmzhZ)4^<DV^?<DM&$:fj<1r 

mmxhz> 0 

[eh 3] m*:m^f±m£thx\;^z>4^<Dv ^?<dm 
&%7jk-tmmx£>z> 0 

imi 4] m±m^m^^hx^^4-D<DV >?<dm 

[ii6] 2&7tm&<Dmi&<nmx&>v, ^<Dm*fofc 
&7jk\^x\,^z>mwmxhz> 0 

imi 7] #&$k<D2frKmfc<D^M*7F^mnmx 
[in] 3 nk7t<D^^<D^m^^mmmxh 

20 [0 2 0] *T;^yXiN^fl|it5«:a^feSW 
[^^t&W] 

10 3JVt°^-^ig^ 14 &®<^fc64£lft:. 1 
6. 1 8. 2 0. 2 2. 2 4. 3 0 
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